Introduction

30
Recently, with the rapid growth of worldwide economy and urban population, more and more 31 sulfur dioxide (SO 2 ) and nitrogen oxides (NO x ) gases are produced during the combustion of fossil 32 fuels within thermal power plants and automobiles. The emission of these gases into atmosphere 33 could mix with water vapor in the air to form sulfuric and nitric acid, which later falls as acid rain 34 [1, 2] . Acid rain has become a global environmental problem and received worldwide attention due 35 to its environmental damage, including the acidification of soil [3] , decrease of microbial 36 community function and enzyme activities [4] [5] [6] , negative effects on vegetation, in particular forests
37
[7], and the changes of soil species composition [8] .
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In China, particularly in the southern part, acid rain is also a serious environmental hazard as 39 most of the soil there is acidic. South China, Europe and North America have become the three 40 most severely affected regions by acid rain in the world [9, 10] . As one of the largest CO 2 fluxes in 41 the global carbon (C) cycle, soil respiration contributes to 68-98 Pg-C to the atmosphere annually [11, 42 12] . Moreover, belowground Caccounts for more than two-thirds of the terrestrial C stock, and 43 roots and microorganisms in the soils play an important role in atmospheric CO 2 respiration. Thus, 44 deep understanding of soil respiration process will help us expand the knowledge of the terrestrial 45 C cycle [13] .
46
During the past decades, researchers mainly focused on how acid rain impacted the soil 47 respiration in forest ecosystems. Acid deposition might directly affect soil respiration by changing 48 microbial activity, enzyme activity, and the composition of the microbial population, as stated 49 above. However, the results obtained in previous study were inconsistent. Chen et al. 
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Phyllostachyspubescens, a typical and economic bamboo species, is widely grown in South
57
China, due to its rapid growth rate and forest formation, high revenue, widespread use, and high 58 regeneration capacity. In China, the bamboo-growing area is increasing year by year and 59 phyllostachyspubescens (referred as bamboo forest afterwards) forest has become an important 60 ecosystem type. Unfortunately, few investigations have focused on the impacts of acid rain on soil 61 respiration in bamboo forest, and to our knowledge, the long-term in situ experiment was missing.
62
Also, the information about the effect of acid rain on bacteria microbial community in bamboo 63 forest is rare. Thus, studying soil respiration and microbial community in bamboo forest 64 (subtropical forest) subject to SAR treatments is important for understanding their functions in C 65 cycling/ecosystem C flux.
66
In this study, we measured the soil respiration, soil microbial biomass (characterized as soil 67 microbial biomass C (C mic ) and soil microbial biomass nitrogen (N mic )) and microbial community 68 change in a bamboo forest, a subtropical soil environment. The selected forest was subject to 10 The experiment was conducted since September, 2016. Twelve sample plots (10 m×10 m) were 83 selected and divided into four groups, and the twelve sample plots were almost at the same 84 elevation to avoid the effect of mountain slope gradient on soil respiration as much as possible.
85
According to the acid rain characteristic and acid deposition levels in Lin' An, Jiangsu province,
86
four groups of experiments were designed as follows: control experiment (termed as CK), only 87 deionized water was applied to the experimental sites and the pH was approximately 6.7; T1-T3 88 experiment, prepared acid rain was applied to the corresponding sites and the pH was 5.6, 4.0 and 89 2.5 respectively. The simulated acid rain was prepared from deionized water and contained H 2 SO 4 90 and HNO 3 with a mole ratio of 4.5:1 [19] . Throughout the duration of the experiment, 10 L of the 91 simulated acid rain were applied to each site twice a week (or postponed in case of rain or high soil 92 humidity). In order to ensure the acid rain permeated into the soil evenly, we used a simulation 93 apparatus capable of delivering droplet sizes in the range of 1.0 to 1.2 mm diameter. The 94 experimental sites were subjected to simulated acid rain treatments for 10 months. process lasted for about 2-3 hour, including 30 min for preheat, and transport [20] . In order to 105 guarantee the accuracy, a preheat measurement was performed to exclude the residual gas inside 106 the instrument prior to formal measurement. Furthermore, during each measurement, the distance 107 between surveyors and gas analyzer should be more than 2 m to avoid the disturbance. The moist 108 soil samples at each site were collected and pretreated for C mic and N mic analysis [21] . In brief, The
109
C mic and N mic values were determined on the <2-mm mesh field-moist samples. Figure 2) . However, the soil respiration rates among the four group experiments were not regular. this study was acidic, and a small change of pH caused by acid rain had a minimum effect on the 208 soil microbial biomass. Carter and Rennie [30] revealed that higher pH would enhance microbial 209 biomass content and microbial biomass content would conversely get lost with a lower pH applied.
210
Besides the soil pH, the microbial biomass content would also be affected by other environmental 211 conditions. Wolters [31] found that the decreased soil pH did not impact microbial biomass content 212 until the soil pH was lower than 2 or 3. Besides, the type of acid rain (sulfuric acid or nitric acid) 213 would influence the microbial biomass content. Nitric acid has proven to be capable of positively The bacterial community diversity was presented as Shannon index. As shown in Table 3 , only 221 soil bacterial diversity of T3 was significantly different from that of CK based on the obtained value 222 of LSD0.05. Cluster analysis showed that T1 and CK soils had closer association and were related to 223 the T2 soil, while T3 soil was distinctly different from the other treatments (Figure 4) . The result 224 clearly demonstrated that DGGE profiles revealed marked differences in the response of soil 225 bacterial communities under different SAR treatments.
226
Soil bacterial microbial diversity may be influenced by simulated acid rainexposure [44, 45] .
227
However, the obtained findings with regard to the effect of SAR on soil bacterial microbial diversity 228 seemed controversial. For example, Pennanen et al. [34] reported that the amount of bacterial 229 measured decreased with increasing pH and bacteria were more affected than fungi by the 230 acidification. Anderson and Domsch[35] also found that the total microbial biomass was more 231 sensitive to acidic pH than to a neutral pH. Besides, McColl and Firestone [36] and Stemmer et al.
232
[37] observed that acid rain hardly impacted bacterial community in soil. In contrast, Pennanen et 233 al. [38] showed that the bacteria in soil microbial community would increase when humus pH was 
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It can be concluded that the different SAR treatments showed similar seasonal pattern of soil 252 respiration rate in phyllostachyspubescens forest in subtropical China. SAR had no significant effects 253 on both soil respiration rate and soil microbial biomass. The soil bacterial diversity analysis 254 indicated that only T3 treatment (pH 2.5) showed a significant effect on soil bacterial diversity 255 relative to that of CK, and the higher acid load (T2 and T3) increased the soil bacterial diversity in 256 terms of Shannon index.Overall, the impacts of acid rain in bamboo forest ecosystem was 257 highlighted in this study and studying soil respiration and microbial community in bamboo forest 258 (subtropical forest) subject to SAR treatments could contribute for understanding their functions in 259 C cycling/ecosystem C flux. 
